Introduction
Many works have been devoted to study the physical properties of YBa 2 Cu 3 O x (Y123) since the discovery of the high-temperature superconductivity above 90 K in this system in 1987 [1] . These works covered a large area of studies on the Y123 bulk ceramics and thin films with the primary goal to enhance the superconducting properties such as critical temperature (T c ) and critical current density (J c ) values of Y123 compound [2] [3] [4] [5] [6] which are the main properties for superconductor applications.
Different synthesis techniques have been used to prepare Y123 in order to improve its superconducting properties Y123. Frequently, this material is produced by the conventional solid state method [2] for which, the starting materials are metal oxides and carbonates that are mixed and heated at a certain temperature. Other synthetic ways, such as co-precipitation [3, 4] sol gel [5, 6] and spray drying [7] are also used to improve the composition and structures of Y123 to get better superconducting properties [8] [9] [10] [11] [12] .
Thermal treatment method is a chemical method based on aqueous solution of metals nitrates and polymer such as polyvinyl pyrrolidone (PVP) that act as a capping agent without addition of other chemicals [13, 14] . It is simple, low cost, and environment friendly [15, 16] and has been used to prepare various nanostructured oxides [17, 18] . In this paper we discuss the results of Y123 superconductor prepared using aqueous solution of metal nitrate and PVP capping agent. The structural and microstructural and superconducting properties of Y123 are reported in this paper.
Experimental Details
The YBa 2 C for 24 h to evaporate water and make solid like green gel. The gel was then crushed into fine powder using mortar and pestle and then pre-calcined at 600 o Ϲ for 4 h. The calcined powder was reground and divided into two sets namely A and B which was calcined at 850 and 910 o Ϲ for 24 h, respectively. The powder of sets A and B were reground and pressed into pellets and sintered in flowing O 2 at different temperatures, 930, 950 and 980 °C for 24 h each under oxygen flow and slowly cooled to the room temperature at 1°C per min. The structure was characterized by the X-ray Diffraction (XRD) method by using CuK α radiation at room temperature. Morphological studies were conducted by using Field Emission Scanning Electron Microscope (FESEM) while the superconducting properties were studied using four-point probe measurements. (005) and (006) directions. Furthermore, the c-axis of set B samples is higher than that of A-set. There is a possibility that the increase of calcination and sintering temperature may be associated with the increase of oxygen content that improved orthorhombicity and increase c-axis of the samples. Table 1 lists the lattice parameters of all samples calculated using Rietveld refinement method. It has been found that the orthorhombicity factor of samples calculated using (a-b/a+b) formula increased with increase in calcination temperature. for both sets A and B is 93 K. This behaviour could be related to structural change due to increase of orthorhombicity as inferred from XRD analysis. The Y123 ceramic prepared by thermal treatment method does not show any significant improvement in the T c . However, there is a good indication of a possibility of obtaining superconducting materials using this method. Fig. 3 shows FESEM images of pellets' cross section of sets A and B samples. It is shown that sintering temperature have a clear effect on the surface morphology of sets A and B. A good grain size that could belong to Y123 phase grows with increasing sintering temperature. This results in increasing of sample's homogeneity and density. Even though the crystal orientation was almost the same in samples sintered at 930 and 950 °C, their microstructure is clearly difference. In addition, the increment in voids were clearly seen for lower sintering temperature that reduced the connectivity between grains. The grain size of set A samples is almost two times larger than that of set B samples sintered at same temperature (Image J software program is used to measure the grain size). The samples sintered at 980 °C for A and B sets having best homogeneous structure, large grain size and more compact grains can be observed. Nevertheless, B-980 sample has best compact grain, which results in highest T c(R=0). Therefore, we can conclude that the better connectivity of the grains causes increase of T C(R=0) . 
Results and Discussion
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